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Abstract of JP 10253995 (A) 

PROBLEM TO BE SOLVED: To make it possible to 
have uniform coloring/color fading, excellent 
appearance, durability and stability, and to improve 
the productivity and to reduce the cost, by using a 
middle film for a paired glass, and bringing a low 
resistance electrode part into direct contact with the 
end side pari of an upper and lower transparent 
electrode layers abutting on a bus bar part. 
SOLUTION: An ECD is manufactured by forming a 



lower part iTO electrode layer B, further, a 
reversible electrolytic oxidized layer C, a tantalum 
oxide ion conductive layer D, a tungsten oxide layer 
E and an upper part ITO electrode layer A on the 
whole surface of an element substrate S made of 
glass by DC spattering.; Then, a sheet R being the 
middle film for sticking glass is cut out. and is 
placed on the prescribed position (position of low 
resistance electrode part for transparent electrode - ■< 
bus bar K) of the sheet R so than an embossed 
copper film coincides with it, and the copper foil is 




stuck to the sheet R instantly. Then, respective 
external wiring LA, LB are bonded to the connection 
parts K' of the bus bar K of the electrode layer, and 
the ECD light- controlling glass 1 is manufactured. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In dimming glass in which an electrochromic element which consists of an 
electrochromic layer and a transparent electrode layer of a couple which sandwiches this at 
least was formed on the element substrate surface, Dimming glass coming in piles an interlayer 
for glass laminates which provided low resistance polar zone in a position corresponding to low 
resistance polar zone which hits a bus bar part on said transparent electrode layer beforehand 
on a transparent electrode layer. 

[Claim 2]Said low resistance polar zone consists of conductive foil or a wire formed on said 
transparent electrode layer of a position of an end on the surface of an element substrate, The 
dimming glass according to claim 1, wherein a part of the foil or wire has projected outside from 
an edge of said interlayer for glass laminates and it turns into a terminal area with a lead. 
[Claim 3]The dimming glass according to claim 1 to 2 which allocates a conductive wire 
connected to said low resistance polar zone on an upper transparent electrode layer of a field 
with a lap of a transparent electrode layer of a couple, and is characterized by things. 
[Claim 4]In a manufacturing method of dimming glass in which an electrochromic element which 
consists of an electrochromic layer and a transparent electrode layer of a couple which 
sandwiches this at least was formed on the element substrate surface, A manufacturing method 
of dimming glass piling up an interlayer for glass laminates which provided low resistance polar 
zone in a position corresponding to this low resistance polar zone beforehand on said 
transparent electrode layer in order to provide low resistance polar zone which hits a bus bar 
part on said transparent electrode layer. 

[Claim 5]A manufacturing method of the dimming glass according to claim 4 sticking said low 
resistance polar zone on an interlayer for glass laminates with heat. 

[Claim 6]A manufacturing method of the dimming glass according to claim 4 to 5, wherein said 
interlayer for glass laminates is plasticization polyvinyl butyral or conversion ethylene vinyl 
acetate. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to dimming glass in which the electrochromic 
element was formed to the substrate face, and a manufacturing method for the same. 
[0002] 

[Description of the Prior Art] If voltage is impressed, electrolytic oxidation or a reduction reaction 
will occur reversibly, and the phenomenon which is worn reversibly and decolorized is called 
electrochromism. 

[0003]The electrochromic (it abbreviates to EC hereafter) substance in which such a 
phenomenon is shown is used, The trial which is going to make the EC element (it abbreviates to 
ECD hereafter) which is worn by voltage operation and decolorized, and is going to use this ECD 
for the numerical display using light control elements (for example, dimming glass, an anti-dazzle 
mirror, etc.) or seven segments is performed 20 years or more before. 

[0004]For example, ECD (refer to JP,52-46098,B) which laminates a transparent electrode film 
(anode), a tungstic trioxide thin film, an insulator layer like a silica dioxide, and an electrode layer 
(cathode) one by one on a glass substrate is known as all the solid type ECD(s). 
[0005]If voltage is impressed to this ECD, a tungstic trioxide (W0 3 ) thin film will color blue. Then, 

if reverse voltage is impressed to this ECD, the blue of a W0 3 thin film will disappear and it will 
become colorlessness. Although this mechanism worn and decolorized is not clarified in detail, it 
is understood that W0 3 wears and a small amount of moisture contained in a W0 3 thin film and 

an insulator layer (ion conductive layer) is governing the discharge. 
[0006]The reaction formula of coloring is presumed as follows. 

H 2 0 -> H*+OH " (W0 3 film = anode side) W0 3 +nH + +ne~ ->HnW0 3 — water-white Blue coloring 
(insulator layer = cathode side) OH " -> H 2 (1/2) 0 +(1/4) 0 2 **+(1/2) e " — as ECD in addition 
to this. A reduction coloring nature EC layer (for example, W0 3 ), an ion conductive layer (for 
example, tantalum oxide), and a reversible electrolytic oxidation layer (for example, oxidation or 
hydroxylation iridium) laminate what is known between an upper electrode and a lower electrode. 
[Three layers of EC] It is carried out and has the structure where predetermined voltage can be 
impressed between two electrodes. 

[0007]By the way, in order for an EC layer to wear the electrode layer of the couple which 
sandwiches an EC layer directly or indirectly and to show a discharge outside, at least one side 
must be transparent. In transmission type ECD, a two-electrodes layer must be especially 
transparent. 

[0008]As a transparent electrode material, although Sn0 2 , ln 2 0 3> ITO (mixture of ln 2 0 3 and 
Sn0 2 ), ZnO, etc. are known at present, Since such materials have comparatively bad 
transparency, it must be made thin, and usually ECD is formed on a substrate (for example, a 
glass plate and a plastic sheet) from this Reason and other Reasons. 

[0009]By a use, ECD arranges the sealing substrate for protecting an element so that it may 
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counter with an element substrate, for example, using an epoxy resin etc., carries out seal 
closure and is used. By the way, that etc. for which the dimming glass using an electric element 
uses ECD and a liquid crystal are proposed variously. 
In the liquid crystal, it is already put in practical use. 

[0010] Although utilization is behind, the dimming glass using ECD can control the energy of the 
transmitted light continuously, and has the outstanding characteristic which is not in a liquid 
crystal, like there is moreover no visual angle dependency. There is a kind of a solution type, a 
gel type, all the solid types, etc. of ECD(s) as a form of material (mainly electrolyte). 
[001 1]Although enlargement of the dimming glass which targeted the object for construction, the 
window material for vehicles, etc. is demanded and research and development of enlargement are 
furthered also in ECD, All the solid type ECD(s) which form continuously all of EC coloring layer, 
an electrolyte layer, an electrode layer, etc. filmy have lamination and an unnecessary process of 
liquefied material seal, and it is thought on the process that enlargement is the easiest for them. 
[001 2]A transparent conducting film is used for the electrode layer of ECD dimming glass. 
Although ITO is mostly used to a transparent conducting film now, the material of others, such 
as ZnO and Sn0 2 , is also examined. Although the transparent electrode layer (transparent 
membrane of the upper part and the lower part) of a couple is usually formed on a substrate by 
vacuum deposition method, sputtering process, etc. using such materials, it becomes [ a metal 
electrode layer ] and is high resistance. 

[0013]In order that said upper part and a lower transparent electrode layer may impress voltage 
from an external power, connection with external wiring is required. However, when a transparent 
electrode part is used as an electrode for [ with external wiring ] connecting corresponding to a 
vertical section transparent electrode layer (to pair [ Suitably an opposing side / Bus bar part: 
Vertical section transparent electrode layer ]). since the transparent electrode part is high 
resistance compared with external wiring, the electrode section of low resistance is provided in a 
transparent electrode part in piles (namely, — making it contact). Usually, a low resistance 
transparent electrode part is provided in the end part of the transparent electrode layer located 
in a substrate face end band-like (for example, it equips with a metal clip). 
[0014]In order to prevent element deterioration, ECD dimming glass is closed by sealing resin 
(for example, epoxy resin) and the sealing substrate, and is used. In JP,H6-1 67724,A concerning 
invention for which these people already applied. In the manufacturing method of the dimming 
glass which indicated the manufacturing method of dimming glass and formed in the element 
substrate surface at least the electrochromic element which consists of an electrochromic layer 
and a transparent electrode layer of the couple which sandwiches this, The low resistance polar 
zone was provided on said transparent electrode layer located in the end and inside of the 
element substrate surface, and it indicated having closed this element substrate by the 
interlayer for glass laminates, and the sealing substrate. 
[0015] 

[Problem to be solved by the invention]uneven on the big problem in it, although various 
technical problems are followed on enlargement of ECD dimming glass — it wears and there is a 
discharge. It is this uneven phenomenon in which shading differences (irregular color) are made 
without a discharge's becoming constant [ coloring concentration ] all over ECD, even if it wears, 
and it passes at the time of ECD coloring, and shading differences (irregular color) are 
conspicuous also at the time of a discharge, and becomes a cause of durability degradation 
besides an appearance defect. 

[0016]It is on another problem that the productivity of sealing is bad. In order sealing resin 
before hardening is liquefied and to prevent optical strain and element deterioration of ECD 
dimming glass, it is necessary to make the whole element face harden sealing resin by uniform 
thickness. Achievement of this uniform thickness takes suitable adjustment of the amount of 
sealing resin, welding pressure, and welding-pressure distribution. 

[0017]for example, if the amount of sealing resin is made large enough from a substrates face so 
that it disturbs, it will become comparatively easy [ the welding pressure for uniform thickness 
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and acjjustment of welding-pressure distribution ], but it is **** — the process of removing the 
resin carried out is needed, from a substrates face, when the amount of sealing resin is lessened 
so that it may not disturb, it is **** — although the process of removing the resin carried out 
becomes unnecessary, the welding pressure for uniform thickness and aajustment of welding- 
pressure distribution become very difficult, and uniform thickness cannot be realized, or 
acijustment will take great time. 

[0018]By the manufacturing method of the dimming glass of a description, to JP.H6-1 67724,A 
concerning invention for which these people already applied. The discharge was uniform, by 
wearing, although appearance, endurance, and productivity were able to be made to improve, 
were sticking the low resistance polar zone on the up-and-down polar zone (bus bar part) 
suitably by adhesion TE - PU, for example, but. The phenomenon in which sticking work may 
take time and adhesion of this sticking part exfoliates in long-term use may happen, Contact 
with not only becoming an appearance defect but said up-and-down polar zone and said low 
resistance polar zone worsens, contact resistance may become high, and may wear, a response 
may fall [ the time of a discharge ], and further endurance is desired. 
[0019]The purpose of this invention wears, a discharge can maintain uniform and good 
appearance for a long time, and it is provided with more long-term endurance, improves 
productivity more in the dimming glass which is excellent in long stability, aims at a cost cut, and 
there is in manufacturing. 
[0020] 

[Means for solving problem]The interval of the low resistance polar zone established on the 
transparent electrode layer located in a substrate face end increases with enlargement of ECD 
dimming glass. Drawing 7 is an outline sectional view of ECD dimming glass, and drawing 9 , The 
figure showing typically signs of the current I at the time of impressing voltage to ECD with large 
low resistance polar zone (for example, metal clip) H1 and interval of H2 which were established 
on the transparent electrode layer which is conventional ECD dimming glass and is located in a 
substrate face end that it flows [ Drawing 9 (a)] And the figure showing the coloring situation in 
the ECD dimming glass by this It is by [ drawing 9 (b)]. 

[0021]Since resistance of a transparent electrode layer increases and it becomes larger than the 
resistance to the internal direction of ECD as ECD is enlarged, as shown in drawing 9 , the great 
portion of current I. Although it flows into the inside of ECD through which it is comparatively 
easy to flow by low resistance from the end of a transparent electrode layer and colors deeply 
early in the portion near the low resistance polar zone H1 as a result, It applied to the other end 
from the center section distant from the low resistance polar zone H1, and current hardly flowed, 
but coloring became thin very late, and it turned out especially in large-sized ECD that this 
tendency is remarkable. 

[0022]Although there were few uneven tendencies when compared at the time of coloring also at 
the time of a discharge, it turned out that it decolorizes unevenly by the same cause. Drawing 6 
is an outline top view showing the state at the time of equipping four side end parts of the 
substrate of the conventional ECD dimming glass 4_with four conductive clip H. 
[0023]Therefore, equal current as shown in drawing 8 flowed, and in order to be referred to as 
large-sized ECD which is worn uniformly and decolorized, it turned out that what is necessary is 
just to make resistance of a transparent electrode layer small to the internal resistance grade of 
ECD. 

[0024]Although what is necessary is just to use the electrode material of low resistance in order 
to make resistance of a transparent electrode layer small, this demand cannot fully be filled with 
the present transparent electrode material (ITO, ZnO, Sn0 2 , etc.). 

[0025]This invention persons use the interlayer for glass laminates for sealing of ECD dimming 
glass about the formation method of the polar zone of low resistance, If direct heat arrival of the 
low resistance polar zone is carried out to this interlayer and it is made to carry out direct 
contact of this low resistance polar zone and the end part of the up-and-down transparent 
electrode layer which hits the above mentioned bus bar part (up-and-down polar zone), 
respectively, It found out that wear, and a discharge can maintain uniform and good appearance 
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for a long time, have more long-term endurance, could manufacture the dimming glass which is 
excellent in long stability, the productivity of sealing improved more, without the exfoliation 
phenomenon which also described long-term use above happening, and a cost cut was possible. 
[0026]In the dimming glass with which this invention formed in the element substrate surface at 
least the electrochromic element which consists of an electrochromic layer and a transparent 
electrode layer of the couple which sandwiches this, The dimming glass coming in piles the 
interlayer for glass laminates which provided the low resistance polar zone in the position 
corresponding to the low resistance polar zone which hits the bus bar part on said transparent 
electrode layer beforehand on a transparent electrode layer, Said low resistance polar zone 
consists of the conductive foil or wire formed on said transparent electrode layer of the position 
of the end on the surface of an element substrate, A part of the foil or wire has projected 
outside from the edge of said interlayer for glass laminates, The dimming glass which allocates 
the conductive wire connected to said low resistance polar zone on the upper transparent 
electrode layer of the dimming glass becoming a terminal area with a lead, and which was 
mentioned above and a field with the lap of the transparent electrode layer of a couple, and is 
characterized by things and which was mentioned above is provided. 

[0027]ln the manufacturing method of the dimming glass with which this invention formed in the 
element substrate surface at least the electrochromic element which consists of an 
electrochromic layer and a transparent electrode layer of the couple which sandwiches this, In 
order to provide the low resistance polar zone which hits a bus bar part on said transparent 
electrode layer, Said low resistance polar zone which is what provides the manufacturing method 
of the dimming glass piling up the interlayer for glass laminates which provided the low 
resistance polar zone in the position corresponding to this low resistance polar zone beforehand 
on said transparent electrode layer, It is good to stick on the interlayer for glass laminates with 
heat, and the temperature of said heat is preferred in it being a below not less than about 80 
**150 ** grade. 

[0028]Said means to stick is good in it being the heat in the thing similar to generation of heat 
by energization, a soldering iron, or this. Said interlayer for glass laminates has plasticization 
polyvinyl butyral or preferred conversion ethylene vinyl acetate. 
[0029] 

[Mode for carrying out the invention]In the dimming glass of this invention, not only in the 
transparent electrode layer top located in a substrate face end, By providing the low resistance 
polar zone (this low resistance polar zone is also henceforth called an auxiliary bus bar) on the 
upper transparent electrode layer inside the substrate face inside the border line of a 
transparent electrode layer pattern, The low resistance polar-zone interval on an up-and-down 
transparent electrode layer can be reduced, and resistance of a transparent electrode layer can 
be brought close to the internal resistance of ECD. 

[0030]As a result, since the current I fully flows not only into an ECD internal direction but into 
the horizontal direction of an upper transparent electrode layer as shown in drawing 8 when 
voltage is impressed to ECD, and it moreover has a diffusion effect of the coloring in the inside 
of ECD of low resistance comparatively, it can cross all over ECD and can be made to color 
uniformly. 

[0031]As a material of a bus bar, metal wires, such as gold, silver, aluminum, copper, platinum, 
chromium, tin, zinc, nickel, a ruthenium, rhodium, and stainless steel, a metallic foil and a metal 
thin film, or conductive paste can be used, for example. 

[0032]What is necessary is just it to be preferred to make the bus-bar part established in the 
end of the sheet R project outside from the end rim of the interlayer for glass laminates, and to 
consider it as a terminal area with a lead, and to bend 90 degrees of ends outside to the length 
direction, when using a metallic foil or a metal wire. 

[0033]By the way, since the transmissivity of four corners falls too much at the time of coloring 
and it becomes impossible to maintain the whole balance, when too long [ in the length of - 
neighborhood of a substrate being full ] as bus-bar length, It is preferred to suppose that it is 
shorter than the length of - neighborhood of a substrate (probably compared with other places, 
there is little influence of the voltage drop by energization). The optimal bus-bar length is 
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suitably decided in consideration of a factor with complicated impressed electromotive force, 
resistance of 1TO, resistance of ECD, form of ECD, service temperature, etc. 
[0034]As seen in drawing 7 - 9, a bus bar does not have to shorten the length of a bus bar, if a 
lower ITO electrode part and a top ITO electrode part are [ every / one (one side) ]. Although 
the plasticization P VB or (polyvinyl butyral) conversion EVA (ethylene vinyl acetate) is preferred 
to the interlayer for glass laminates concerning this invention, especially if similar to these, it will 
not be limited to it, for example. 

[0035]Although the laminated structure in particular of ECD in this invention is not limited with 
which, as a structure of solid type ECD, for example, four layer systems like ** electrode layer / 
EC layer (an oxidation coloring film or a reduction coloring film) / ion conductive layer / 
electrode layer and ** electrode layer — five layer systems like a /reduction coloring type EC 
layer / ion conductive layer / reversible electrolytic oxidation layer / electrode layer [Drawing 7 ] 
is mentioned. 

[0036]Generally as a reduction coloring type EC layer, W0 3 , Mn0 3 , V 2 0 5 , etc. are used. As an 
ion conductive layer, a silicon oxide, tantalum oxide, titanium oxide, an aluminum oxide, niobium 
oxide, zirconium oxide, oxidation hafnium, a lanthanum trioxide, magnesium fluoride, etc. are used, 
for example. To an electron, although an ion conductive layer is an insulator, it serves as a good 
conductor to proton (H + ) and hydroxy ion (OH " ). An EC layer wears, a cation is needed for a 
discharge reaction, and it is necessary to make an EC layer and others contain H + and Li + . It is 
not necessary to be ion from the start, when voltage is impressed, H + should just arise, therefore 
H + may make water contain instead of H + . There is dramatically little this water, it is enough, and 
is worn and decolorized also with the moisture which often invades automatically out of the 
atmosphere. 

[0037]as a reversible electrolytic oxidation layer — oxidation thru/or hydroxylation iridium — the 
same — nickel — the same — chromium — the same — a ruthenium — similarly rhodium etc. 
are mentioned. It may distribute in the ion conductive layer or the transparent electrode layer, 
and these substances may be distributing them conversely. 

[0038]Although said oxidation coloring film (reversible electrolytic oxidation layer) or a reduction 
coloring film (reduction coloring type EC layer) is good as for the bottom as for a top in which, it 
does not use the same film for the upper and lower sides. 

[0039]In the aforementioned **, an EC layer and an ion conductive layer are good as for the 
bottom as for a top in which. Furthermore, in the aforementioned **, a reversible (it also 
becomes oxidation coloring nature EC layer by case) electrolytic oxidation layer (or catalyst bed) 
may be allocated on both sides of an ion conductive layer to an EC layer in between. 
[0040] 

[Working example]Hereafter, although an embodiment explains this invention concretely, this 
invention is not limited to this. 

[0041]The all the solids type ECD dimming glass (electrochromic element) J_of about 45 cm x 
45-cm size which are shown in embodiment 1 drawing 1 - 3 was produced in the following 
procedures. 

[0042](D The lower ITO electrode layer B was formed in the whole surface of the glass element 
substrates S of about 45 cm x 45-cm size by DC sputtering. As for the substrate heating 
temperature at the time of sputtering, the sheet resistance of about 1000 A and this ITO 
electrode layer of the thickness of about 200 ** and this ITO electrode layer was about 
25ohms/lot. 

[0043](2) As it was indicated in 3 as drawing 2 , photo etching removed the ITO electrode layer of 
the field of both-sides B' of the above-mentioned lower ITO electrode layer, and B". These 
patterns may be directly formed by carrying out mask deposition of the ITO. 

[0044](3) The reversible electrolytic oxidation layer C and the ion conductive layer D of tantalum 
oxide which consist of a mixture of iridium oxide and the tin oxide by DC sputtering, and the 
tungstic oxide layer E were formed one by one. 

[0045](4) The top ITO electrode layer A was formed by DC sputtering, and ECD was produced. 
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Substrate heating at the time of sputtering was not performed (heating will degrade the EC layer 
which formed membranes previously), but the thickness of the top ITO electrode layer A shall be 
about 3000 A, and it was made for the sheet resistance of the top ITO electrode layer A to 
become [ lot ] in same about 25ohms /as the lower electrode layer B. 

[0046](5) Cut down the sheet R (conversion EVA or plasticization PVB) which is an interlayer for 
glass laminates in size of about 45 cm x 45 cm, and it is a predetermined place of the sheet R. It 
is copper foil with embossing (10 micrometers in thickness, 2.5 mm in width, and 25 mm in 
length) to [the position of drawing 1 - J (low resistance polar zone for top transparent 
electrodes = bus bar) of three, and K (low resistance polar zone for lower transparent electrodes 
= bus bar)], although there may not be any embossing and there is this processing, since 
adhesion good at the time of doubling (closure) of a post process is obtained — a direction — it 
is desirable, as it places so that it may be in agreement, and shown in drawing 4 , While 
impressing the voltage of AC7V to the energization terminal of about 1-cm interval, pressing 
down the arbitrary points of copper foil and sparks' occurring slightly, copper foil and the sheet R 
were pasted up momentarily. Such about ten operations per copper foil were performed 
continuously. 

[0047]What is necessary is just to decide on the place which pastes up copper foil and the sheet 
R suitably with the size of copper foil and the sheet R. What is necessary is just to decide 
suitably also about the size and form of an energization terminal, and it is not limited to this 
example. Two or more energization terminals may be used. 

[0048]In order to connect with a lead later, copper foil provided the sheet R and the portion 
which has not been pasted up, and bent it at 90 degrees to the length direction of the copper foil 
pasted up outside from the edge of the sheet R. [ Drawing 1 - J' (upper electrode section = bus- 
bar terminal area) in three, K' (lower electrode sections = bus-bar terminal area)] .Even if 
impressed electromotive force was not so large, copper foil and the sheet R were pasted up 
enough. As impressed electromotive force, less than about 1 second was [ at AC or DC ] 
preferred abbreviation 3 - 10V. The temperature of a soldering iron is pressed down by about 80 
-a 150 ** grade, and time is less than about 1 second and almost momentary adhesion. The 
conduction of low resistance to which change which energization resistance increases in the long 
run does not take place about adhesive strength can be maintained, and what is necessary is for 
such an adhesion method to be just used. 

[0049](6) By the sheet R stuck in ** arrival with the described method, and (EVA film: 
DEYUMIRAN F300 and about 250 mum) the glass sealing substrates G, copper foil with this 
embossing. The element substrate S (the element side is considered as for inner) and the sealing 
substrate G which are glass plates with an EC element about Si - TO R (a ****** arrival side is 
considered as for [ an element substrate ] EC element sides) which is this ****** arrival EVA 
film. It puts on sandwich shape so that copper foil may become a bus-bar position on the 
transparent electrode layer formed at the process of the above (4), The element was closed by 
doubling and cooling in about 40 ** and about 5 minutes by being stuck by pressure by 
conditions, such as 0.1 - 5Torr, in about 0.1 - O.STorr or/and about 85 **, and about 25 minutes, 
using a laminating machine (for a press). 

[0050]The ways in particular, such as a procedure of sealing by doubling, are not limited. 
(7) Bonding of the external wiring (the terminals LA and LB of external wiring) was carried out to 
J' of the bus bars J and K of an upper electrode layer and a lower electrode layer, and k\ 
respectively, and the ECD dimming glass J_was produced. Right-and-left limitation is not carried 
out in particular about said position which carries out bonding, and what is necessary is just to 
choose suitably the optimal position, such as using the sheet (it is not necessary to stick) R 
which stuck another copper foil, a wire (auxiliary bus bar), etc. on the center section, for 
example. 

[0051]Thus, the discharge voltage of abbreviation+1 .5 V is impressed to the produced ECD 
dimming glass J_for about 5 minutes from the driving source Su via said terminals LA and LB, It 
can set all over the coloring section of the ECD dimming glass J_at this time. When the 
transmissivity distribution by illuminant C was measured, it was about about 22 to 27%, and it 
came to be shown in drawing 8 (b), and uneven coloring which is worried especially was not 
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observed. Next, when the discharge voltage of abbreviation-1 .5 V was impressed for about 1 
minute, transmissivity was recovered to about 65 to 68%, and color unevenness which the inside 
of a discharge also worries was not observed. 

[0052]About 0.2 mm phi which performed the nickel plate so that the bus bars J and J of the 
copper foil formed in the both ends on a top transparent electrode (dotted line A) which counter, 
or a copper thin film might be connected, as shown in embodiment 2 drawing 5 , Formed the 
sheet R which put in order five conductive wires (two-dot chain line W) which consist of copper 
wire about 44.5-45 mm in length at intervals of about 5 cm, and it was considered as the 
auxiliary bus bar of the low resistance polar zone, and also the ECD dimming glass 2_was 
produced like Embodiment 1. 

[0053]The leakage current which impressed the discharge voltage of abbreviation-1 .5V for about 
1 minute to this ECD dimming glass 2, and measured it from the driving source Su to it is about 
abbreviation-0.8mA. 

It increased from the case of Embodiment 1 a little. 

As shown in drawing 5 , at the place in which the nickel plate copper wire bus bar was provided, 
the thing in which leakage current is a little large requires a pressure, and is considered because 
it has a certain influence on the lapped part of the up-and-down transparent electrode A and B 
pattern. 

[0054]The coloring voltage of abbreviation+1 .5V is impressed to this ECD dimming glass 2_for 
about 2 minutes from the driving source Su, The ECD dimming glass 2_at this time wears, and it 
can set all over a discharge part. When the transmissivity distribution by illuminant C was 
measured, it is about about 20 to 23%, and the uneven coloring to worry was not observed like 
Embodiment 1. 

[0055]Next, when the discharge voltage of abbreviation-1 .5V was impressed for about 1 minute, 
transmissivity was recovered to about about 67 to 70%, and color unevenness which the inside of 
a discharge also worries was not observed. A response is abbreviation. Since the nickel plate 
copper wire bus bar was provided in the top ITO film, it increased quick 2 to 3 times because the 
sheet resistance of the top ITO film fell seemingly. 

[0056]About the nickel plate copper wire bus bar used as an auxiliary electrode, if it is a 
conductor of not only this but low resistance, it is [ anything ] good, but about resistance of a 
conductor, the thing used as about 3ohms or less per one is preferred. If set to not less than 
about 3ohms, the effect as an auxiliary electrode to a top ITO film will fade, and improvement in 
a response will decrease. It is below about 0.5 omega order grade (it is better as low) further 
more preferably. 

[0057]It coated with the copper thin film by the silver film or mask deposition by silver paste in 
the position on the sheet R which sticks copper foil of the bus bars J and K shown in 
embodiment 3 drawing 1 , and also ECD dimming glass was produced like Embodiment 1 in it. 
[0058]The leakage current which impressed the discharge voltage of abbreviation-1 .5V for about 
1 minute to this ECD dimming glass, and measured it from the driving source Su to it was about 
abbreviation-0.5mA. The coloring voltage of abbreviation+1 .5V is impressed to this ECD dimming 
glass for about 5 minutes from the driving source Su, The ECD dimming glass at this time wears, 
and it can set all over a discharge part. When the transmissivity distribution by illuminant C was 
measured, it is about about 21 to 26%, and the uneven coloring to worry was not observed like 
Embodiment 1. Next, when the discharge voltage of abbreviation-1 .5V was impressed for about 1 
minute, transmissivity was recovered to about about 65 to 68%, and the color unevenness which 
the inside of a discharge also worries was not observed. 

[0059] Comparative example 1 size shall be about 25 cm x 15 cm, and a section prepares two 
conductive clip H about 15 cm long made from phosphor bronze or stainless steel (H1, H2) with 
the shape of KO, As conductive clip H 2 shown [ this ] in drawing 9 , equip the neighborhood 
which an element substrate end opposes, and it was made for conductive clip H to stick the 
takeoff connection of upper part and lower each electrode layer by pressure by this, and also 
ECD dimming glass was produced like Embodiment 1. 

[0060]It is the discharge voltage of abbreviation-1 .5V from the driving source Su to this ECD 
dimming glass About 0.5 Impressing between parts, the measured leakage current was about 
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abbreviation-0.1mA. The coloring voltage of abbreviation+1 .5V is impressed to this ECD dimming 
glass for about 3 minutes from the driving source Su, The ECD dimming glass at this time wears, 
and it can set all over a discharge part. When the transmissivity distribution by illuminant C was 
measured, it was about about 27 to 35%, and as shown in (a) of drawing 9 , and (b), unequal 
current as shown in a mimetic diagram flowed, and the uneven coloring which becomes [ mind as 
shown in a top view ] was observed. Next, it is the discharge voltage of abbreviation-1 .5V About 
0.5 When impressed between parts, although transmissivity was recovered to about about 65 to 
68%, the color unevenness which becomes the mist beam mind in a discharge was observed. 
[0061]Although the manufacturing method of the dimming glass of this invention explained ECD 
in full detail, it cannot be overemphasized that it is possible to adopt it not only as an ECD field 
but as fields similar to these, such as the liquid crystal (LCD) field, widely. 
[0062]In the same size as comparative example 2 Embodiment 1, a section prepares four 
conductive clip H about 25 cm long made from phosphor bronze or stainless steel (H1, H2) with 
the shape of KO, As conductive clip H4 shown [ this ] in drawing 6 , equip the neighborhood 
which an element substrate end opposes, and it was made for conductive clip H to stick the 
takeoff connection of upper part and lower each electrode layer by pressure by this, and also the 
ECD dimming glass 4_was produced like Embodiment 1. 

[0063]The leakage current which impressed the discharge voltage of abbreviation-1 .5V for about 
1 minute to this ECD dimming glass, and measured it from the driving source Su to it was about 
abbreviation-0.5mA. The coloring voltage of abbreviation+1 .5V is impressed to this ECD dimming 
glass for about 5 minutes from the driving source Su, The ECD dimming glass at this time wears, 
and it can set all over a discharge part. When the transmissivity distribution by illuminant C was 
measured, it was about about 30 to 38%, and the unequal current which shows the same 
tendency as the comparative example 1 flowed, and worrisome uneven coloring was observed. 
Next, when the discharge voltage of abbreviation-1 .5V was impressed for about 1 minute, 
transmissivity was recovered to about about 67 to 70%, but the color unevenness which 
becomes the mist beam mind in a discharge was observed. 

[0064]Although the manufacturing method of the dimming glass of this invention explained ECD 
in full detail, it cannot be overemphasized that it is possible to adopt it not only as an ECD field 
but as fields similar to these, such as the liquid crystal (LCD) field, widely. 
[0065] 

[Effect of the Invention]**** arrival of the low resistance polar zone (bus bar) is carried out to 
the interlayer for glass laminates using generation of heat of current, etc., this is stuck by 
pressure on the transparent electrode layer of the end of a substrate face, and it was made to 
close by this element substrate and sealing substrate by this invention as above. 
Therefore, it can wear, a discharge can maintain uniform and good appearance for a long time, it 
can have more long-term endurance, dimming glass excellent in long stability and a response can 
be manufactured with more sufficient productivity, and a cost cut can be aimed at. 

[0066]dimming glass with good endurance whose response was markedly alike and which was 
further excellent in it can be manufactured by providing said low resistance polar zone (auxiliary 
bus bar) linked to said attachment low resistance polar zone (bus bar) in a field with the lap of 
the transparent electrode layer of a couple. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an outline sectional view of the ECD dimming glass concerning Embodiment 1. 
[Drawing 2] It is an outline top view showing the pattern of the bus bar of the ECD dimming glass 
concerning Embodiment 1 of drawing 1 , etc. 

[Drawing 3] lt is an outline perspective view of the ECD dimming glass concerning Embodiment 1 
of drawing 1 . 

[Drawing 4j lt is an explanatory view showing the adhesion method of the bus bar to the 
interlayer concerning Embodiment 1. 

[Drawing 5] It is an outline top view showing a bus bar of ECD dimming glass, a pattern of an 
auxiliary bus bar, etc. concerning Embodiment 2. 

[Drawing 6] It is an outline top view showing the state where the substrate end in conventional 

dimming glass was equipped with the conductive clip. 

[Drawing 7] It is an outline sectional view of ECD dimming glass. 

[Drawing 8] The mimetic diagram showing signs that the current I flows in the ECD dimming glass 
concerning this invention: Drawing 8 (a) And the top view showing the coloring situation of the 
ECD dimming glass by this: It is drawing 8 (b). 

[Drawing 9] The mimetic diagram showing signs that the current I flows in the ECD dimming glass 
of the comparative example 1: Drawing 9 (a) And the top view showing the coloring situation of 
the ECD dimming glass by this: It is drawing 9 (b). 
[Explanations of letters or numerals] 

ECD dimming glass 
2_... ECD dimming glass 
4_... ECD dimming glass 
A ... Top ITO electrode layer 
B ... Lower ITO electrode layer 
E ... Tungstic oxide layer 
D ... Ion conductive layer 
C ... Reversible electrolytic oxidation layer 
ECD .. Electrochromic element 
R ... Sheet (interlayer for glass laminates) 
S ... Element substrate 
G ... Sealing substrate 
H ... Conductive clip 

J ... Low resistance polar zone for top transparent electrodes (bus bar) 
K ... Low resistance polar zone for lower transparent electrodes (bus bar) 
J' .. Terminal area of an upper electrode section (bus bar) 
K' .. Terminal area of lower electrode sections (bus bar) 
I. ..ECD driving current 

W ... Conductive wire (an example of an auxiliary bus bar) 
The terminal of the external wiring from LA...J' 
The terminal of the external wiring from LB...K' 
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Su ... Driving source 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 




[Drawing 4] 




[Drawing 2] 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 8] 
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[Drawing 9] 
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0. BffllSiWEVA R-C**^-hR 
^^K^ECSTIS^dk-r^) SrECSRWS^^XST 

kt, JJE(4) ^)XgtMl^g0|lSI±t:l^ J 

t*0.1 -0.5Torr * fe»4/*J «k tXWSTC . ^25^-T-X). 
1 -5Torr ¥0*fKC i OJEE*^ 4 CI k ^ffl 

[0 0 5 0 ] ^*>*ti*Wjb^>*J«*. 
(7) iOTflWatXTSPliflHitfO^^xyN— J , K ^J' ( 

k' tc-enw^afflSK (^«b»o«tla. lb) t-if 

-) fc, «itf+**k:«iOftttfcj/-hR (lAOWt 

[0 0 5 1 ] ^^«CLTfRHLfcECD SH*Xr^xjjz 
fjie^LA, LBfc^LTffilWaiSu*»i?>tt + 1.5 V 



(6) 
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tzbZ*>* m^27%WSTCt> O . 18(b) ±-5 
»:tw. ft-1.5 V wiBfeWESrttlihBIEpairr 

[0 0 5 2] 

asts^-idcc, ±»a*;i*« (^a) ±co»m^ 

fiS»44.5^45Bii^JH«36»6*SSWttCiOV>f ^r- ( 2 
) Srft5cm BIHT5 - hR £JgJ&L 

EMICLTECD »*^^2_Srff«Lfc. 
[00 5 3] ^OECD IH^7X2.^8K16SSBSu^^*<j 
-1.5V cof Hfe«E Sr ft 1 BPSp LTSfieUfc'J-?* 
SKi, ft~0. 8mA gflrC*>9, SBtffl 1 <7>«^J: 9 t>* 

OTJ±*^>^0. IT^jjtlA.B y^-y^M^O 
[00 54] IgECD iB3K^^^2.^K»«iBSu*>fe»+ 
JfyX 2 cO«iHfeSB^ffi Cfc It 6 CftSS £ J: £ jffii^ 

[ 0 0 5 5 ] <%tz s »-1.5Vco?Hfa«ESrttliHaEpan 

-r & aa*tt»67-7o%s*^iga l . ?Hfe+ 1 

9ft3QlTFggk££k^#?^U^ 3 0fiJKJBLL 

h^>&k±^iTo m^mmmmt txnwisumti* 

[00 57] 

€^J: OMSIKtn— >-^Lfcffi«s »ll kR 
[00 58] ^OECD H^7^(CBlft«a(ISu*»fett- 

i . 5v^igfi«E t « i ftrsmu txms. ttzv-? 

14, ft -0.5mA gJStCfco*:. COECD HM7X(dB 
£ J: & aaWWffi £ PJS Lfc t Z h . tt21— 26«gJK"C 



kail**4l*5-68Xg«CH«L, iHft+fc« 

[0059] tmm i 

>f XSr*525cmxi5cBfc U Hrltfa^Tft?* 4 *!) 
(HI, H2) S:2*fflIL, Z<omW&7>J>yy°H 2*£ 

[0060] zcdecd myttfyMzmwffiwsufrktf)- 

1 . 5V<oiBfe«E Srftr0.5 ^fflEMn L T «BE t U - ^ V 
Sii, ft-O.lmA B*T*>ofc 0 ZC0ECD Mittfy^Z 

%mmMsufr t> ft + 1 . 5v<7)5tfeni± ^ ft 3 ftmmu l 

3tiHm: 43ffiM£^flJS:«ffiL?t: k - * . ft27-35%g 
KT'fcO. 1390(a) *5<ttX(b) fCTfrtXdiZ^ «^HI 

*r&^— 5fi:«ft**«»S<i3t. fi-1.5VcoiHfe 

mi±^fto.5 #isQm'r&bm&m±. ft65-68%g^ 
iz ma l j&« . fflfe* t o m ^> fe ^ ^ $ 

[oo6i]^ *»B^wexr^x<7)«js*ffittEc 

D krov^TB3*Lfc3^, ecd #PJtWT3:<, ASS (LC 

[0062] J:b^J2 

mmm 1 1 h t^st, M>o^o^T^^^ft25 

(HK H2) Sr4*»BU u^iltt^ 'J */7°H4*S: 

mef l z^mf f zm^mm^coMm'^mf t zmmL. z 

TECD W3e^5^4_SrffiRLfc. 
[0 06 3 ] .ICOECD mKfiy^zimmwsufybtf)- 
1 . 5V«offlfeWE t » 1 ^HBEfflw L T Lfc»J— ^ V8E 
(i, ft-0.5mA gflETfcofc. ^l^ECD pJ3t^7X^|g 
■WBPSujjp 6 W + 1 . 5V^#femE ^ft 5 4HaWjD t T . 

tt. mzKc&T^i-%m&fimmztitz* mz, ft-i. 
wnmeME&b i ^raepSD-r-g) kaa*«±, ft67-7o 

[ o o 6 4 ] $r*i, **H^W3K^9^«oi85iarffi«iEC 
D ^ov^-CBaLfe**, ECD ^B^tT5r<. ?KA (LC 
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[0 0 6 5] 

[0 0 6 6] ifc. — *fcoaiHH«aJicOfi36: 0#*>£« 

wcMsii*fi«fiws» (^-) waautime 

[Ell ] SBtm £*»*»&ECD M*Xf9^^)lBE*Brffl!ia 
[02] R|l^tt«lCw*»*»6ECD mtti^Wrt* 
[03 ] HI l ECD BBtxr^xcoW* 

[04 3 mm\i itzfrfr&^m^co'^^-nmmij 

[05] 5Qfcffll2ta&»a»4ECD 8fefc#7*W<;*A-i: 

me ] v&wmftx? 

[H7 ] ECD ■l3t^^^<0lR*Br-flBia'Cft&. 

[08] *»HB(c*>*»&ECD «3e^x^fc^"C«ai 



6 ECD SBK^^X^fettMS^-rTBBia : 08(b) T* 



[09 ] iuswi i <7>ecd m*^7xc*j^Tttat i 

n€»»F^^«*BI : 09(a) . toliTfZtltZi&EC 
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